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BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination

June, 2025
PHE-07 : ELECTRIC AND MAGNETIC
PHENOMENA
Time : 2 Hours Maximum Marks : 50

Note : All questions are compulsory. Marks for
each question are indicated against it.
You may use a calculator. Symbols have
their usual meanings. The value of

physical constants are given at the end.

1. Attempt any five parts : 5x5=25

(a) A charge of 22 C is located at the centre
of a cube of side 6 cm. Calculate the
electric flux through each of the

surfaces. 5
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(b) The electric field in a certain space is

- .
given by E=400:. How much flux

passes through an area A if it is a
portion of (i) the xy-plane, (ii) the yz-

plane and (i11) the xz-plane ? 5

(¢) A charge q is held at the centre of the
line joining two equal charges Q.
Determine the value of ¢ so that the
system of three charges will be in

equilibrium. 5

(d) A long thin cylindrical glass rod of
length [ has an excess charge Q
distributed over it. Determine the
electric potential at point P along the
axis of the rod and at a distance [ from

one end. 5

(e) Determine the work done to transport
an electron from positive terminal of

12 V battery to its negative terminal. 5
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() A proton which carries a charge of

1.6x107C enters a magnetic field of
intensity 340 Wbm™? with a velocity of

4x10%ms™! at right angles to it. Find

the magnitude of the force acting on the

proton. 5

(g) An electromagnetic wave propagates
along the positive x- direction. The

magnetic field oscillates at a frequency
of 10'° Hz and has an amplitude of

10° T acting along positive y-direction.
Compute the wavelength of the wave.
Write down the expression for the

corresponding electric field. 5

(h) A uniform plane electromagnetic wave
has a wavelength of 6.0 cm in free space

and 4.0 cm 1n a dielectric for which
},l=4.7><10_7 NA~2. Determine the

dielectric constant of the dielectric. 5
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2. Attempt any five parts : 5x5=25

(a)

(b)

(©

(d)

(e)

®

(g

Determine the electric field at a point
near an infinitely long uniformly

charged wire. 5

Derive the expression for the
capacitance of a parallel plate capacitor
with an air core. 5

Determine electric field at a point P on
the perpendicular bisector of the dipole
axis of an electric dipole. 5

Using Ampere’s law, show that the
magnetic field inside a solenoid
carrying current I and having n turns
per unit length is given by B=pynl. 5

Derive  the  expression of the
precessional frequency of an atomic
dipole in a magnetic field. 5

Distinguish between diamagnetism and
paramagnetism. 5

What 1s a cyclotron ? Draw a neat
sketch of the top view of a cyclotron.
Derive an expression for the cyclotron
frequency. 5
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(h) Using Maxwell’s equations in vacuum,
derive the wave equation for the electric

field of an electromagnetic wave. 5

Physical constants :

e = 1.6x1071°C
= ~8.85x10"2 Fm™!
1 IN2 (2
Ineg = 9x10°Nm“C
Ko = 4nx107 " Wb A" m™
= 1.26x10°Hm ™!
m, = 9.1x10°1kg
my, = 1.67x107%7 kg
G = 6.7x10 " m3 kg T2
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o= wraes (S, TE.-4t.)
LEIGRCHE)
S, 2025
U1 U=.3.-07 : A SiiN Sk uftae-g

g ;2 gu2 SIféHaH 37%F : 50

T Gt gI7 A &1 IAF 9T F AF 39D GIHA
few @ &1 o7y PR FT FIAT F GHA £
gl & 379 qrEr 37 &1 <o el @ A
o 4 feT T E

1. oIS Ut 91 B HIY ¢ 5x5=25
(%) 6 cm ST ATl Th ¥4 & @ H 22 C e
feord T o1 & TS TS ¥ T 9l forga

AfHaEg 1 7 gRefad hifsu 5

(@) fem & faga &= E =400; T TRA A Y

forael 1fvaTe TeRal § 9 98 (1) xy-99ad,

(ii) yz-99ad, (iil) xz-THael T Teh 9T & ?
5
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(7T) <1 IR AT Q hl SIS dTelt 3@ & ote |

AT g TN E 1 ¢ T 98 AH IReplod hifsg

TS fau g8 9 219w 1 e ammeen
T 5

() IS [ 9Tt Ueh o Jdcl dadeh R T ohi

e W Ay Q faaf@ B o & a7 &
srfeer g forddt wF 8 A gt [ W feed
fag P W foga fava =1 w1 aRefora sifsa

5

(¥) 12 V 5=l & gieTsh < § 38eh RO
AT T T o 1 o S TR T

&Td Rehfad Sifsa| 5

(F) 3@ 1.6x10°C Ten ww  ged

4x10°ms™ 1 | 340 Whm2 dierar aet
kg & H &5 & fown & areeq yow
F T W W TE AN Fa uRepferd
Hife | 5
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(B) T foggagesa w1 gas  «-feem #
T & W ¥ % T Tk &
P 107°T ¥ iR =g 101'Hz 9@ |
Sl T & | ki & i faem y-foem #

Tl T k1 U ufiwfad wifsu) 9id

faega &= o1 =i fafe | 5

(V) T THHHA GHqd  fogdgreha a0
TOR gad T § 6.0 em 3TR WO

g H 4.0 cm ¥, W& p=4.7x10"7

NA~? ¥ wWagd #Wea| &l Wagdie
TRepfad Hifsa | 5

2. I Uld YN & hIfT : 5x5=25

() THIHH AR 3 I aid Toh ar &
et fog W forga &= fawifta wifsi 5

(@) g SR a1l Th TR @ 9iE & fag
TRl Sl SSTeh e It | 5
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(M uw foga fega & feyga 19 & o
gufgureis e W fedt fag P w foe@ &=
=1 7 Feifa swifse | 5
(%) R & f9| 1 S o feemst fw gfa
TS TS 1 T ATl Hiotes, foe o 1
yalfed & W T, & AR gEhE & H

STH B ; 5

(¥) g & § Ts wava fgyga & fau
TR G 1 SHsTeh Fed— hiTeId | 5

(3) gfagraeshe iR AT H ST Jast| 5
(B) WEFARH F1 € ? HRFALT & TR 1 g9
sMfem #IfoT| wEFied oM & fou
sTeh a1 ShifaT | 5
(1) frafq & fou Heeae ST 1 START T
fogagmesa T & 9gd &9 & fau 7@
HHIRTU ST hiTolT | 5
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oiferer foradias .

e = 1.6x10712C

e  =8.85x10712 Fm!

1 Inr 2 -2

= 9x10"Nm~“C

4r €

Ko = 4n1x107 Wb A m™!
= 1.26x10° Hm™!

m, = 9.1x10 3 kg

my, = 1.67x107%7 kg

G = 6.7x10 "' m? kg_1 s2

X X X XX
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